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What is claimed is: 



1 . V A Vitaxin antibody exhibiting selective 
binding affinVty to cc^^s comprising at least one Vitaxin 
heavy chain paisypeptide comprising substantially the same 
variable regiom^)^rmao acid sequence as that shown in 
Figure lA {SEQ^m\NO>2) and at least one Vitaxin light 
chain polypeptide aomprising substantially the same 
variable region amino acid sequence as that shown in 
Figure IB (SEQ ID NOc 4 ) or a functional fragment thereof. 

10 ^. The Vitaxin antibody of claim 1, wherein 

said functional fragment is selected from the group 
consisting o\ Fv, Fab, F(ab)2 and scFV. 
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3. \ A nucleic acid encoding a Vitaxin heavy 
chain polypeptide comprising substantially the same 
Vitaxin heavy chain variable region nucleotide sequences 
as that shown ir\ Figure lA {SEQ ID N0:1) or a fragment 
thereof . 




4. ThdXnucleic acid of claim 3, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same nucleotide sequence as the 
variable region of sa\d Vitaxin heavy chain polypeptide 
{SEQ ID NO: 1) . 
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5. The nucleic acid of claim 3, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same nucleotide sequence as a CDR of 
said Vitaxin heavy chain polypeptide. 
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6. A nucleic acid encoding a Vitaxin light 
chain polypeptide comprising substantially the same 
Vitaxin light chain variable region nucleotide sequences 



as that shov 
thereof . 



in Figure IB (SEQ ID NO: 3) or a fragment 
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7. Yhe nucleic acid of claim 6, wherein said 
fragment further! comprises a nucleic acid encoding 
substantially tha same nucleotide sequence as the 
variable region o\ said Vitaxin light chain polypeptide 
{SEQ ID NO: 3) . 



8. The Aucleic acid of claim 6, wherein said 
fragment further comrorises^ nucleic acid encoding 
substantially the same ^cleratide sequence as a CDR of 
said Vitaxin light ch^in\f\9l,^peptide . 

15 9. A nuclej\c a\f5v^ \^nc\ding a Vitaxin heavy 

chain polypeptide comprtsirfc 4 nucleotide sequence 
encoding substantially tihe aame Vitaxin heavy chain 
variable region amino acid sequence as that shown in 
Figure lA (SEQ ID NO: 2) fragment thereof. 



20 10. The nucleid acid of claim 9, wherein said 

fragment further comprises^Aa nucleic acid encoding 



substantially the same hea\?W chain variable region amino 
acid sequence of said Vitaxa^n heavy chain amino acid 
sequence {SEQ ID N0:2). 



25 11. The nucleic acid of claim 9, wherein said 

fragment further comprises a , nucleic acid encoding 
substantially the same heavy IcAain CDR amino acid 
sequence of said Vitaxin heavy \chain amino acid sequence. 



103 

12. A nucleic acid encoding a Vitaxin light 
chain pol^eptide comprising a nucleotide sequence 
encoding substantially the same Vitaxin light chain 
variable region amino acid sequence as that shown in 
Figure IB {SEO ID NO: 4) or fragment thereof. 
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13. \rhe nucleic acid of claim 12, wherein said 
fragment furthe:^ comprises a nucleic acid encoding 
substantially the same light chain variable region amino 
acid sequence of \said Vitaxin light chain amino acid 
sequence (SEQ ID NO: 4). 



14. The Viucleic acid of claim 12, wherein said 
fragment further cor^rises a nucleic acid encoding 
substantially the same light\chain CDR amino acid 
sequence of said Vi\:a^in ligi\t\chain amino acid sequence. 



15 15. A Vii 

comprising substantia 
acid sequence as that' 
functional fragment th^ 




polypeptide 
iable region amino 
lA (SEQ ID NO: 2) or 



16. The VitaxinX heavy chain polypeptide of 
20 claim 15, wherein said functional fragment comprises a 
variable chain polypeptide or a CDR polypeptide. 
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17. A Vitaxin light chain polypeptide 
comprising substantially the same variable region amino 
acid sequence as that shown in\ Figure IB (SEQ ID NO: 4) or 
a functional fragment thereof. 



18. The Vitaxin lighti chain polypeptide of 
claim 17, wherein said functionau. fragment comprises a 
variable chain polypeptide or a 4dr polypeptide. 
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1^. A LM609 grafted antibody exhibiting 
selective biyiding affinity to ot^fij comprising at least one 
LM609 grafted heavy chain polypeptide comprising 
substantiallyX the same variable region amino acid 
sequence as that shown in Figure lA {SEQ ID NO: 2) and at 
least one LM609\ grafted light chain polypeptide 
comprising substantially the same variable region amino 
acid sequence as Vthat shown in Figure 7 {SEQ ID NO: 32) or 
a functional fragment thereof. 
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20. The\LM609 grafted antibody of claim 19, 
wherein said functional fragment is selected from the 
group consisting of\FvV\Fab, F{ab)2 and scFV. 



21. A 
heavy chain poi 
LM609 grafted 
sequences as that 
fragment thereof. 




;ic\ac\d encoding a LM60 9 grafted 
Xe c>pmpr\sing substantially the same 
lin -^ar^l>^lqle region nucleotide 
in \]f^iqur^ lA (SEQ ID N0:1) or a 



22. The n^cleib ^cid of claim 21, wherein said 
fragment further comp^ise^ a nucleic acid encoding 
20 substantially the same nucleotide sequence as the 
variable region of said LM6\)9 grafted heavy chain 
polypeptide (SEQ ID N0:1). 
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23. The nucleic acdd of claim 21, wherein said 
fragment further comprises a mucleic acid encoding 
substantially the same nucleotVlde sequence as a CDR of 
said LM609 grafted heavy chain\polypeptide . 
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2^. A nucleic acid encoding a LM609 grafted 
light chain V^olypeptide comprising substantially the same 
LM609 grafted light chain variable region nucleotide 
sequences as tthat shown in Figure 7 (SEQ ID NO: 31) or a 
fragment therec 
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25. Tne nucleic acid of claim 24, wherein said 
fragment further pomprises a nucleic acid encoding 
substantially the\same nucleotide sequence as the 
variable region of\ said LM609 grafted light chain 
polypeptide {SEQ 10 N0:31). 



o 



26. The nucleic acid of claim 24, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same nucleotide sequence as a CDR of 
said LM609 grafted ^gfit ^h^in polypeptide. 



15 27. A nu 

antibody heavy chain~\mol^ 
sequence encoding sub 
heavy chain variable r 
shown in Figure lA (SEQ 



o/qid ^coding a LM60 9 grafted 
ei3itide\spomprising a nucleotide 
ally t?i^ same LM609 grafted 
amino acid sequence as that 
:d\N0:2) or fragment thereof. 



20 28. The nucleic acid of claim 27, wherein said 

fragment further comprises aVnucleic acid encoding 
substantially the same heavy \chain variable region amino 
acid sequence of said LM609 glfafted heavy chain amino 
acid sequence (SEQ ID NO: 2) . 



25 29. The nucleic acici of claim 27, wherein said 

fragment further comprises a nucleic acid encoding 
substantially the same heavy chaUn CDR amino acid 
sequence of said LM609 grafted h^avy chain amino acid 
sequence . 
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JO. A nucleic acid encoding a LM609 grafted 
antibody llight chain polypeptide comprising a nucleotide 
sequence enopding substantially the same LM609 grafted 
light chain variable region amino acid sequence as that 
shown in FiguAp 7 (SEQ ID NO: 32) or fragment thereof. 
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31. 1\he nucleic acid of claim 30, wherein said 
fragment further \comprises a nucleic acid encoding 
substantially theVsame light chain variable region amino 
acid sequence of said Vitaxin light chain amino acid 
sequence (SEQ ID No\32). 



32. The nucleic acid of claim 30, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same\ lights chain CDR amino acid 
sequence of said VitaxiVi li^tr^ chain amino acid sequence. 



9\ g^ 



15 33. A LM60 

comprising substantia 
acid sequence as that 
functional fragment the'' 




chain polypeptide 
riable region amino 
lA (SEQ ID N0:2) or 



reol 



34. The LM609 grafted heavy chain polypeptide 
20 of claim 33, wherein said funotional fragment comprises a 
variable chain polypeptide or ^ CDR polypeptide. 
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35. A LM609 grafted lV.ght chain polypeptide 
comprising substantially the sama variable region amino 
acid sequence as that shown in Figure 7 (SEQ ID NO: 32) or 
a functional fragment thereof. 



36. The LM609 grafted lifflht chain polypeptide 
of claim 35, wherein said functional\ fragment comprises a 
variable chain polypeptide or a CDR i)olypeptide . 
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37 .\ A nucleic acid encoding a heavy chain 
polypeptide f^r monoclonal antibody LM609 comprising 
substantially Vhe same heavy chain variable region 
nucleotide sequence as that shown in Figure 2A (SEQ ID 
NO: 5) or a fragment thereof. 
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38. Th^ nucleic acid of claim 37, wherein said 
fragment further cciimprises a nucleic acid encoding 
substantially the sAme nucleotide sequence as the 
variable region of s^id heavy chain polypeptide {SEQ ID 
NO: 5) . 



15 
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39. The nucleic acid of claim 37, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same ni^c^eotide sequence as a CDR of 
said heavy chain polypepti\ 



40. A nuc 
polypeptide for mono 
substantially the sam 
nucleotide sequence as 
NO: 7) or a fragment the 




.bo> 



Vain 



:oding a light chain 
LM60 9 comprising 
riable region 
igure 2B (SEQ ID 



m in 



41. The nucleic acid of claim 40, wherein said 
fragment further comprises a nuclWic acid encoding 
substantially the same nucleotide \sequence as the 
variable region of said light chai\i polypeptide (SEQ ID 
NO: 7) . 



25 42. The nucleic acid of cVLaim 40, wherein said 

fragment further comprises a nucleic\acid encoding 
substantially the same nucleotide seq\aence as a CDR of 
said light chain polypeptide. 
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43.'^ A nucleic acid encoding a heavy chain 
polypeptide fAr monoclonal antibody LM609 comprising a 
nucleotide sequence encoding substantially the same heavy 
chain variable domain amino acid sequence of monoclonal 
antibody LM609 a^ that shown in Figure 2A (SEQ ID NO: 6) 
or fragment thereof. 



1:3 



44. The nucleic acid of claim 43, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same heavy chain variable region amino 

10 acid sequence of said \nonoclonal antibody LM609 {SEQ ID 
NO: 6) . 

45. The nucleuc acid of claim 43, wherein said 
fragment further comprises a nucleic acid encoding 
substantially the same heavy chain CDR amino acid 

15 sequence as said monoclonal antibody LM609. 
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46. A nucleic aciV 4\coding a heavy chain 
polypeptide for monoclonal an^iboMy LM609 comprising a 
nucleotide sequence encooisng suQst ffKi± i a 1 1 y the same light 
chain amino acid sequence^ o!£ moji©clonfel antibody LM609 as 
that shown in Figure 2B (S^QNf d\iSiO : 8 )\\)r fragment 
thereof . 

47. The nucleic acid o3f claim 46, wherein said 
fragment further comprises a nucletc acid encoding 
substantially the same light chain Wariable region amino 
acid sequence of said monoclonal antibody LM609 {SEQ ID 
NO: 8) . 
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48. The nucleic acid of claim 46, wherein said 
fragment further comprises a nucleic a\cid encoding 
substantially the same light chain CDRyamino acid 
sequence as said monoclonal antibody LM609. 



49 
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A method of inhibiting a function of ayPa 



comprising cdptacting WvPa with Vitaxin or a functional 
fragment thereof under conditions which allow binding of 
Vitaxin to oc^^X 

50. "Ahe method of claim 4 9^. wherein said 
functional fragment is selected from the group consisting 
of Fv, Fab, F(ab)\ and scFV. 

51. The Vnethod of claim 49, wherein said 
function of a^Pa is Ibinding of a^^s to a ligand. 

10 52. The method of claim 49, wherein said 

function of cXvPa is integrin mediated signal transduction. 
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53. A method of treating an a^(33-mediated 
disease comprising administering an effective amount of 
Vitaxin or a functional fragment thereof under conditions 
which allow binding to cXvSa- 



54. The meOiod 
functional fragment is\seSl^e 
of Fv, Fab, F(ab)2 and" 



55. The methdd of\^Iaim 53, wherein said 
20 a^P3-mediated disease is AVigio^nesis or restenosis. 




aim 53, wherein said 
from the group consisting 
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56. An enhanced^LM60?^ grafted antibody- 
exhibiting selective binding affinity to oc^^^r ^ 
functional fragment thereof, comprising at least one 
amino acid substitution in one or\more CDRs of a LM609 
grafted heavy chain variable region polypeptide or a 
LM609 grafted light chain variable Vegion polypeptide, 
wherein the avp3 binding affinity of\said enhanced LM609 
grafted antibody is maintained. 
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^^7. The enhanced LM609 grafted antibody of 
claim 56, Wherein said avPs binding affinity of said LM609 
grafted ant3>body is enhanced. 



58. \ The enhanced LM609 grafted antibody of 
claim 56, wherein said functional fragment is selected 
from the group \consisting of Fv, Fab, F(ab)2 and scFV. 



O 
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59. The enhanced LM609 grafted antibody of 
claim 56, whereinX said CDR having at least one amino acid 
substitution is selected from the group consisting of 

10 Vh CDRl, Vh CDR2, v\ CDR3, CDRl, CDR2 and CDR3 . 

60. The eAhanced LM609 grafted antibody of 
claim 59, wherein saiM Vh CDRl is selected from the group 
consisting of the CDRs\ referenced as SEQ ID NO: 48, SEQ ID 
NO: 50 and SEQ ID NO: 52 



15 61. The enhan\ced LM609 grafted antibody of 

claim 59, wherein said Vh\ QDR2 is selected from the group 
consisting of the Cl^s rei^i\enced as SEQ ID NO: 54, SEQ ID 
NO: 56 and SEQ ID NO:5i8^ 
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62 . The enh"^c^ ^M6 
claim 59, wherein said 
consisting of the CDRs V^efe] 
NO: 62, SEQ ID NO: 64, SEQ\ ID NO^ 



grafted antibody of 
^s selected from the group 
ced as SEQ ID NO: 60, SEQ ID 
66, SEQ ID NO: 68, SEQ ID 



NO:70, SEQ ID NO:72, SEQ ID NO:\74, SEQ ID NO:76, SEQ ID 
NO: 78, SEQ ID NO: 80, SEQ ID NO:\4, SEQ ID NO: 96; SEQ ID 
NO:98 and SEQ ID NO:100. 



63. The enhanced LM609 brafted antibody of 
claim 59, wherein said Vl CDRl is tne CDR referenced as 
SEQ ID NO:82. 




Ill 

The enhanced LM609 grafted antibody of 
claim 59, wAerein said CDR2 is the CDR referenced as 
SEQ ID NO: 84^ 

65. \The enhanced LM609 grafted antibody of 
claim 59, whereYn said Vl CDR3 is selected from the group 
consisting of tne CDRs referenced as SEQ ID NO: 86, SEQ ID 
NO:88, SEQ ID N0-\?0 and SEQ ID NO:92. 
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66. The Nenhanced LM609 grafted antibody of 
claim 56, wherein s^d enhanced LM609 grafted antibody 
10 comprises at least one amino acid substitution in two or 
more CDRs of a LM609 arafted heavy chain variable region 
polypeptide or a LM60 9\^raf ted light chain variable 
region polypeptide. 
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67. The e^ 
claims 66, wherein sai^ 
from the group consist: 



609 grafted antibody of 
ictional fragment is selected 
Fv, Fab, F{ab)2 and scFV. 



68. The enhancedV LM609 grafted antibody of 
claim 66, wherein said CDR hWving at least one amino acid 
substitution is selected from the group consisting of Vh 
CDRl, Vh CDR2, Vh CDRS, Vl CDRl , Vl CDR2 and Vl CDR3. 
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69. \ The enhanced LM609 grafted antibody of 
claim 68, whenein said enhanced LM609 grafted antibody 
comprises the Combination of CDRs selected from the group 
consisting of: 



5,y 



IJI 
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the (^DRl referenced as SEQ ID NO: 82 and the 
Vh CDR3 referenced \as SEQ ID NO:68; 

the Vl CDRl referenced as SEQ ID NO: 82, the Vh 

CDR2 referenced as ^EQ ID NO: 56 and the CDR3 referenced 
as SEQ ID NO: 68; 

the Vl CDR1\ referenced as SEQ ID NO: 82, the Vh 

CDR2 referenced as SEy ID NO: 56 and the Vh CDR3 referenced 
as SEQ ID NO:72; 

the Vl CDRl Referenced as SEQ ID NO: 82, the Vh 

CDR2 referenced as SEQ NO: 56 and the Vh CDR3 referenced 
as SEQ ID NO:70; 

enced as SEQ ID NO: 82 and the 
NO:72; 

ed as SEQ ID NO: 86, the Vh 



the Vj CDRl re) 



Vh CDR3 referenced 



the Vl C 
CDR2 referenced as 
as SEQ ID NO: 68; 

the Vl CDR3 



IQ II 



?0: 



and the V„ CDR3 referenced 
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ireViced as SEQ ID NO: 90 and Vh 
CDR3 referenced as SEQ ID NOt68; and 

the Vl CDR3 referenced as SEQ ID NO: 90, the Vh 
CDR2 referenced as SEQ ID N0:^6 and Vh CDR3 referenced as 
SEQ ID NO:68. 



70. The enhanced LM409 grafted antibody of 
claim 66, wherein at least one qf said CDRs has two or 
more amino acid substitutions. 



71. The enhanced LM609 grafted antibody of 
30 claims 70, wherein said functional fragment is selected 
from the group consisting of Fv, Fab, F(ab)2 and scFV. 
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72. The enhanced LM609 grafted antibody of 
claim 70, Wherein said CDR having at least one amino acid 
substitution is selected from the group consisting of 
CDRl, Vh Cd\2, Vh CDR3, CDRl, Vl CDR2 and CDR3. 

73V The enhanced LM609 grafted antibody of 
claim 72, wherein said enhanced LM609 grafted antibody 
comprises the\ combination of CDRs selected from the group 
consisting of ; 



3 rt 



10 



15 
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the v\ CDRl referenced as 
CDR2 referenced Vs SEQ ID NO: 56 and 
as SEQ ID NO: 94; 

the Vl CX>R3 referenced as 
CDR2 referenced as \SEQ ID NO:56 and 
as SEQ ID NO: 94; 

the Vl CDR3^ referenced as 
CDR2 referenced as SElQ ID NO: 56 and 
as SEQ ID NO: 96; 

the Vl CDR3 



SEQ ID NO: 82, the Vh 
the Vh CDR3 referenced 

SEQ ID NO: 90, the Vh 
the Vh CDR3 referenced 

SEQ ID NO: 90, the Vh 
the Vh CDR3 referenced 



Vh CDR3 referenced as SI 
the Vl CDM re 

Vh CDR3 referenced ai£ 
the Vl CDR: 

CDR2 referenced as 

as SEQ ID NO: 100. 



ferenced as SEQ ID NO: 90 and the 
D NO: 94; 
need as SEQ ID 
JEQ\ttD\NO: 98; and 

d as SEQ ID 
310: 5^ and the Vh 



NO: 90 and the 

NO: 90, the Vh 
CDR3 referenced 



25 74. A high ddffinil^ LM609 grafted antibody 

exhibiting selective biritiing affinity to oi^^^, or a 
functional fragment thereof, comprising at least one 
amino acid substitution in one Vr more CDRs of a LM609 
grafted heavy chain variable reglLon polypeptide or a 

30 LM609 grafted light chain variable region polypeptide, 
wherein the ot^^j binding affinity \of said high affinity 
LM609 grafted antibody is enhanceJ 
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75. The high affinity LM609 grafted antibody 
of claim 14, wherein said functional fragment is selected 
from the group consisting of Fv, Fab, F(ab)2 and scFV. 



1^. The high affinity LM609 grafted antibody 
of claim 74,\wherein said CDR having at least one amino 
acid substitution is selected from the group consisting 
of Vh CDRl, Vh\cdR2, Vh CDR3, Vl CDRl, Vl CDR2 and Vl CDR3 
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77. Vrhe high affinity LM609 grafted antibody 
of claim 76, whArein said high affinity LM609 grafted 
antibody comprises the combination of CDRs selected from 
the group consistYng of: 



the Vr CDRl referenced as SEQ ID NO: 82 and the 



Vh CDRS referenced av 



SEQ ID NO: 68; 
referenced as 
ID NO: 56 and 



the Vl CDR 
15 CDR2 referenced as S 
as SEQ ID NO:68; 

the Vl KDRl Mferenced as 
CDR2 referenced a^ 9^S;Q UV\NO : 5 6 and 
as SEQ ID NO:72 
20 the Vl CmSb^^er^ced as 

CDR2 referenced as SHQ ^Il\ NO>5 6 and 
as SEQ ID NO:70; 

the Vl CDRl referenced as 
Vh CDRS referenced as SEQ I^ NO:72; 
25 the Vl CDRS referenced as 

CDR2 referenced as SEQ ID NO\56 and 
as SEQ ID NO:68; 

the Vl CDRS referenced as 
CDR2 referenced as SEQ ID NO: 5^ and 
SO as SEQ ID NO: 94; 

the Vl CDRS referenced Nas 
CDRS referenced as SEQ ID NO: 68; 



SEQ ID NO: 82, the Vh 
the Vh CDRS referenced 

SEQ ID NO: 82, the Vh 
the Vh CDRS referenced 

SEQ ID NO: 82, the Vh 
the Vh CDRS referenced 

SEQ ID NO: 82 and the 

SEQ ID NO: 86, the Vh 
the Vh CDRS referenced 

SEQ ID NO: 90, the Vh 
the Vh CDRS referenced 

SEQ ID NO: 90 and Vh 
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Ithe Vl CDR3 referenced as 
CDR2 referenced as SEQ ID NO: 56 and 
SEQ ID N0:|^8; 

the Vl CDRl referenced as 
CDR2 referenced as SEQ ID NO: 56 and 
as SEQ ID NOV 94; 

the Vl CDR3 referenced as 
CDR2 referenced as SEQ ID NO: 56 and 
as SEQ ID NO: ^6; 

the Vl CDR3 referenced as 
Vh CDR3 referenbed as SEQ ID NO:94; 

the VA CDR3 referenced as 
Vh CDR3 referenced as SEQ ID NO:98; 

the Vl fcDR3 referenced as 
CDR2 referenced a^ SEQ ID NO: 56 and 
as SEQ ID NO: 100. 



SEQ ID NO: 90, the Vh 
Vh CDR3 referenced as 

SEQ ID NO: 82, the Vh 
the Vh CDR3 referenced 

SEQ ID NO: 90, the Vh 
the Vh CDR3 referenced 

SEQ ID NO: 90 and the 

SEQ ID NO: 90 and the 
and 

SEQ ID NO: 90, the Vh 
the Vh CDR3 referenced 



:T1 



20 



78. A nualeic acid encoding an enhanced LM60 9 
grafted antibody, or\a functional fragment thereof, 
exhibiting selective binding affinity to a^p3 comprising 
at least one amino acflaVsubstitution in one or more CDRs 
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of a LM609 graftec 
polypeptide or a 
region polypeptide^ 
said enhanced LM609 
enhanced. 



iea\)^^\:hain variable region 

:ed light chain variable 
iexn \tJne oc^^^ binding affinity of 
id antibody is maintained or 



79. A nucleic a^id encoding a high affinity 
LM609 grafted antibody, or la functional fragment thereof, 
exhibiting selective bindin(A affinity to a^Pg comprising 
at least one amino acid substitution in one or more CDRs 
30 of a LM609 grafted heavy chain variable region 

polypeptide or a LM609 graftem light chain variable 
region polypeptide, wherein the a^^j binding affinity of 
said high affinity LM609 grafted antibody is enhanced. 



